Aim Attending routine outpatient clinic appointments is a central self-management behaviour of individuals living with Type 1 diabetes. A large number of young adults with Type 1 diabetes disengage from diabetes services, which may contribute to poor psychosocial and diabetes outcomes. The aim of this study is to elicit preferences from young adults with Type 1 diabetes regarding clinic-related services to inform service delivery.
Introduction
The worldwide prevalence of diabetes is increasing. The International Diabetes Federation estimates there are 425 million adults with diabetes globally [1] . In Ireland, there are 141 500 people with diabetes, a prevalence of 4.3%, and 10% of these people have Type 1 diabetes [1] . Young adulthood is a time of flux and transition, and this is particularly true for young adults with Type 1 diabetes. During this time, young adults move from a paediatric diabetes service to an adult service, they may move away from home for the first time, begin tertiary-level education or working, and they may travel more. Young adults with Type 1 diabetes frequently struggle with self-management of their diabetes and achieving target glycaemic control [2, 3] . Importantly, in the context of this study, this period is associated with decreased attendance at diabetes clinics or even disengagement from specialist diabetes services [4, 5] .
Regular attendance at clinic appointments can lead to improved glycaemic control [6, 7] , emphasizing the importance of establishing and maintaining consistent engagement between young adults and adult diabetes services. A recent systematic review using a narrative synthesis approach reported that evidence for effectiveness of interventions to
Correspondence to: Liam McMorrow. E-mail: liam.mcmorrow@dph.ox.ac.uk improve outcomes in this population is inconclusive mainly due to the lack of well-designed, high-quality studies of reasonable duration (> 12 months) [8] . In this context, identifying what elements of clinics are preferred by young adults will provide an evidence base for the redesign of Type 1 diabetes clinics that better meet the needs of this population.
The D1 Now study, funded by the Health Research Board in Ireland, is attempting to re-imagine diabetes care delivery for young adults living with Type 1 diabetes. This is being done through the development of a complex intervention that will be evaluated in a pilot randomized controlled trial (RCT). A public and patient involvement panel of young adults participate as co-researchers on the D1 Now study and have contributed to the design of this study.
The current study aimed to determine which features of routine clinic appointments are important to young adults with Type 1 diabetes using a discrete choice experiment, codeveloped by the study team and its public and patient involvement panel. By using a discrete choice experiment it is possible to quantify the relative importance of each feature of the clinic and to understand what young adults value about the care they receive. This method can be used to understand how participants are willing to trade-off features to inform the development of a new approach to care delivery. Discrete choice experiments have been used to understand preferences for diabetes care including young people's (aged [14] [15] [16] [17] [18] preferences for transitional care [9] , the preferences of people with Type 2 diabetes for diabetes management [10] and preferences for medications [11, 12] . The preferences of young adults with Type 1 diabetes for hospital diabetes clinic care have not been previously investigated.
Methods
Discrete choice experiments are used largely in applied economics as a non-market valuation method and have become a commonly used methodology in health economics to understand patient preferences [13, 14] . The premise for discrete choice experiments is based on Lancaster's theory that the value of a particular good can be expressed as a function of that good's attributes or features rather than solely on the quantities of a good that an individual consumes [15] . In this study, we define the good of interest as a hospital diabetes clinic appointment and the attributes of the appointment are described in Table 1 . The value derived from a hospital clinic appointment is determined by a respondent's preferences for the levels of the attributes that constitute that appointment. Therefore, a discrete choice experiment is a quantitative method that involves asking respondents to state their preference over a hypothetical alternative hospital clinic appointment, where each alternative is described by its attribute levels. By asking respondents to make repeated choices over a number of alternatives, it is possible to quantify a respondent's preferences for each attribute. The inclusion of a monetary attribute enables the respondent's willingness to pay to be indirectly obtained for either an alternative hospital clinic appointment in its entirety or for a specified change in a non-monetary attribute.
Development of attributes and levels
The key design issue for a discrete choice experiment is determining which attributes and levels to include in the experiment. Typically, these are identified using qualitative methods prior to constructing the discrete choice experiment. In this study, two qualitative stages were conducted. First, diabetes nurses, consultants, academic health psychologists and economists were consulted to identify potential attributes and levels. Second, focus groups (n = 2) were conducted with members of the public and patient involvement panel (n = 8) to select attributes and levels for the discrete choice experiment. The focus groups were facilitated by study researchers (MCOH and LH) who both took detailed notes that were cross-checked to ensure inclusion of all comments. All resources used during the focus groups, including flipcharts, sticky notes and questionnaire mockups, were consulted to finalize the questionnaire. A list of potential attributes and levels was discussed with public and patient involvement panel members and they were asked to rank the importance of each attribute relative to the others. This process identified seven attributes (see Table 1 ). Levels with credible descriptions were assigned to each attribute in order to elicit meaningful responses. Public and patient involvement panel members were also asked to comment on the levels of each attribute (see Table 1 ).
What's new?
• This is the first study to use a discrete choice experiment to elicit clinic preferences of young adults (aged 18-25 years) with Type 1 diabetes.
• This study involved a high level of engagement with our public and patient involvement panel to discuss and refine attributes and levels, and in creating and finalizing the design.
• The study presents unique insights into the care/ treatment preferences of young adults living with Type 1 diabetes for specific characteristics of routine clinic appointments and their willingness to pay for variations in the levels of these characteristics.
• This study shows that young adults with Type 1 diabetes reported a preference for shorter waiting times at clinics, the option to see both a nurse and consultant at each visit and a flexible clinic appointment booking system.
ª 2018 Diabetes UK Cost was not identified by members of the public and patient involvement panel as an important attribute because diabetes clinic services are delivered at zero cost to the service user in Ireland. However, the cost attribute was included to calculate respondents' willingness to pay for each attribute, enabling us to compare how much each attribute level is valued in monetary terms. It was made clear to participants that they would not be asked to pay for their young adult diabetes service, and that the cost attribute was hypothetical and for the purpose of the research. This is standard practice within the discrete choice experiment literature. Table 1 displays the attributes and levels used in the discrete choice experiment. To convey the attributes to the respondents in a clear and engaging manner, each was described to the respondent in the form of a question as shown in Table 1 .
Experimental design
To develop the choice cards and choice alternatives for the discrete choice experiment we adopted an experimental design. An experimental design is a systematic method to choose a small subset of possible choice alternatives from all possible combinations of attribute and their levels. An experimental design is necessary in most cases because it is not feasible to ask respondents to rate all possible combinations of attributes. For example, if a discrete choice experiment had two alternatives, each having three attributes with four attribute levels, this would involve 4096 possible combinations of each of the attribute levels for the two choice alternatives. This study adopted a Bayesian efficient design to develop the choice cards and choice alternatives, which is a standard design within the discrete choice experiment literature. The choice cards were generated using Ngene software. An example of a choice card used is presented in Fig. 1 . In each choice card, respondents were asked to choose between two experimentally designed clinic alternatives and an opt-out option. An opt-out option was included to reflect real-life, as people have the option not to attend their clinic appointments. Before completing the discrete choice experiment, respondents were shown a sample choice task that outlined how to complete the experiment. Each respondent was asked to complete 12 choice cards in total; this number was tested in pre-pilot studies and deemed to be acceptable to respondents [13] .
Participants
Young adults with Type 1 diabetes who were due to attend one of nine young adult Type 1 diabetes clinics in Galway University Hospitals between April and November 2016 were sent a letter of invitation to participate in the study, a participant information sheet and a consent form 14-21 days before their appointment. The letter of invitation, participant information sheet and the consent form were all co-developed by the research and public and patient involvement young adult panel. Upon arrival at clinic, potential participants were approached by the clinic nurse on duty and asked if they wished to participate and if they had any questions. A researcher was on hand to answer any questions they had. Young adults who were willing to participate were asked to sign the consent form and to complete the questionnaire in the waiting room while they waited to see the doctor. Posters in the waiting room reminded young adults to return their completed questionnaires to staff. Any young adults who did not attend their scheduled clinic appointments were not consented into the study and did not complete the questionnaire. There was an attendance rate of~50% at the young adult Type 1 diabetes clinics during the recruitment period. The consent rate at clinics was between 64 and 75%; reasons for not consenting were not captured. Poor clinic attendance is common among young adults with Type 1 diabetes [16] and led to considerable recruitment challenges. The recruitment strategy was dependent on young adults attending their clinic appointment resulting in 12 participants, on average, recruited at each clinic visit. 
Statistical analysis
The standard econometric framework for the analysis of discrete choice experiment data is the random utility model [17] . The model proposes that, when presented with a number of choice alternatives, individuals will choose the alternative that provides the highest level of utility (or wellbeing) based on the attribute levels of that alternative. Attributes vary across choice cards such that the effect of each attribute level on the probability of an alternative being selected can be estimated. The attribute levels (apart from waiting times and cost) are modelled as binary or categorical variables in the model specification with one level of each attribute specified as the reference category. By including a cost attribute within a discrete choice experiment, it is possible to understand how respondents are willing to tradeoff attribute levels in monetary terms and estimate their willingness to pay for an attribute level, i.e. how much they value that attribute level. With respect to the categorical variables, this value is relative to the reference category of a particular attribute. For a continuous waiting time variable, the estimated willingness to pay is the value of increasing waiting time by 1 min. The results from the discrete choice experiment were analysed using a conditional logit model, which was selected due to a relatively small sample size and the additional parameters required to estimate more complex 
Results
Some 105 young adults with Type 1 diabetes completed the questionnaire. The average age was 25.0 (AE 4.4) years and 55.2% (n = 58) of participants were female. Forty-one per cent of participants were in full-time employment and 48.6% (n = 51) were in full-time education. The average time since diagnosis was 13.2 (AE 7.8) years. Average HbA 1c was 77 (AE 17) mmol/mol or 9.2%. On average, 62.0% of appointments offered to young adults with Type 1 diabetes were attended in the previous 12 months. The majority of respondents administered multiple daily injections (n = 94, 89.5%), while 5.7% (n = 6) reported using insulin pumps. Each respondent completed 12 choice tasks providing 1260 observations to be included in the data analysis. Table 2 presents the results from the discrete choice experiment. All of the signs of the coefficients are in line with a priori expectations. Waiting time is negative, indicating that respondents preferred a clinic with shorter waiting times. In terms of willingness to pay, respondents were on average willing to pay €0.95 to reduce waiting time by 1 min. This equates to €57 to wait 1 h less in the diabetes centre each year. The coefficient on cost is also negative suggesting that respondents disliked alternatives with higher costs.
The healthcare professional attribute is positive indicating that respondents preferred the clinic at which they could visit the nurse and consultant, relative to the nurse only. Interestingly, respondents did not show a preference to see a nurse and junior doctor, relative to seeing the nurse only. These results suggest that respondents placed a high value on visiting the consultant, which was valued at €41.53 per year relative to visiting the nurse only. Respondents were also willing to pay almost €12 per year for a clinic with a flexible booking system that made it easy to cancel and reschedule appointments. Based on these results, respondents did not, on average, value dietitian or psychologist visits at their hospital clinics. They did not show a preference for using a digital service to upload their blood glucose recordings compared to a paper-based diary or for the type of HbA 1c test. Estimates were similar across alternative models.
Discussion
Lack of attendance at diabetes clinics by young adults with Type 1 diabetes is an issue of concern for policy-makers and practitioners in Ireland and internationally. To inform the policy, evidence on preferences of young adults with Type 1 diabetes is an important consideration. This is the first study that employs a discrete choice experiment to understand the preferences of a young adults living with Type 1 diabetes regarding the diabetes clinic. Indeed, this approach reflects the development of the wider public and patient involvement movement and the need to incorporate the patient's voice in the research process. We find that young adults value convenience; specifically, in the form of shorter waiting times and a flexible booking system. Young adults with Type 1 diabetes also showed a preference to see both the nurse and consultant relative to a nurse only.
Despite frequent reports in the literature of the value of allied professionals [18] , in this study such services were not valued by respondents. This may be due to the strong preference for convenience elicited by respondents as they preferred lower waiting times and a flexible booking system. Respondents may have assumed using optional services at the diabetes clinic required a longer waiting time.
There are numerous examples in which young adults describe interactions with doctors as being of less value than interactions with nurses because nurses are often more familiar and more empathic members of the diabetes team [19, 20] . Our results align with these findings as interacting with the nurse and doctor is not significantly more valuable than the nurse alone. However, respondents did show a preference to visit the nurse and consultant, and this emphasizes the importance of gathering input from young adults before implementing service changes, and avoid making assumptions about their priorities. from the focus groups that informed the discrete choice experiment questionnaire, public and patient involvement panel members said they were frequently frustrated when they met junior doctors in clinic because they have to repeat their diabetes story and do not have confidence to raise an issue with them. In the focus groups, public and patient involvement panel members said that diabetes nurses are more likely to know them and have a 'better-rounded role in diabetes clinics in comparison to the other diabetes team members', while the importance of seeing a consultant over other team members was not mentioned.
Practical components of service delivery, such as booking systems are rarely addressed in intervention research that aims to improve medical and psychosocial outcomes. However, similar results have been reported in the literature showing that service delivery characteristics, like booking systems, should be addressed in interventions, in addition to aspects such as communication and education [16, 21] . Adjusting the booking system may have the effect of demonstrating to young adults that the service understands that their lives are unpredictable, and enables young adults to exercise choice by selecting the time and day of their appointments. Flexibility could simply mean a phone conversation offering a clinic appointment rather than a letter with a predetermined date. It may also mean that appointments could be offered outside the standard clinic hours of 9 to 5 on Monday to Friday. However, a study in Northern Ireland reported no increase in attendance by the introduction of a Saturday morning clinic [22] . For a flexible system to work, young adults would have to be facilitated to recognize their role and responsibility as service-users and collaborators with their diabetes team. This may facilitate engagement between young adults and the diabetes services, and play a role in establishing a pattern of consistent clinic attendance and contact.
A discrete choice experiment is an innovative and efficient approach that can overcome the limitations of approaches traditionally used to investigate individual preferences for health care. The inclusion of the cost attribute allows the calculation of the respondents' willingness to pay which allows each attribute to be valued in monetary terms.
However, in a healthcare setting such as the Republic of Ireland where the respondent is accustomed to paying €0, the inclusion of the cost attribute may bias results as respondents focus too heavily on the cost attribute. Despite these concerns, cost attributes are common in discrete choice experiments in Ireland and the UK, where respondents face no cost for health care at the point-of-use [13] .
Limitations
This study was limited by our recruitment strategy which only solicited the views of clinic attenders. The discrete choice experiment choices of non-attenders may be different and the clinic characteristics resulting from involving non-attenders may provide additional insights into problems with current clinic design. However, the sample characteristics in this study are comparable with an audit of a young adults' Type 1 diabetes clinic in Ireland. The audit (n = 137) reported an average age of 22.9 (vs. 25.0) years, average HbA 1c of 81 (vs. 77) mmol/mol and 88.9% of participants on multiple daily injections (vs. 89.5%) [4] . This comparison suggests are results may be generalizable to young adult clinics. Furthermore, the design and selection of attributes and levels were assisted by the Public and Patient Involvement Panel, who by definition are a more engaged group. Therefore, the attributes selected may not be valued by non-attenders and our results may only be valid for those who already attend clinic. For example, anecdotally, a lack of WiFi in the diabetes clinic has been a recent complaint by young adults attending clinic but was not identified in the design phase, and therefore not included in the discrete choice experiment.
Another limitation was the relatively low sample size recruited from a single diabetes centre. The approach reflects the challenges of conducting clinic-based recruitment (e.g. low interest, non-attendance, young adult clinics are held monthly) in this age group. The D1 Now study team is currently engaging with several other diabetes centres in Ireland (north and south) to undertake a pilot randomized controlled trial of a complex intervention aimed at improving clinical attendance by young adults. This may provide opportunities to further understand patient preferences in a larger population.
Understanding the preferences of people with Type 1 diabetes who do not attend clinic is a possible avenue for future research. Furthermore, comparing their preferences to attenders may lead to insights into how to improve clinic attendance. Recruiting a larger sample from a number of clinics may also provide more generalizable results.
Conclusion
This study highlights what aspects of routine clinic appointments are valued by young adults living with Type 1 ª 2018 Diabetes UK diabetes, namely shorter waiting times at clinic, the option to see both a nurse and consultant at each visit, and a flexible clinic appointment booking system. This study will add to the evidence of how clinics should be restructured to be more responsive to the needs of this population and will inform the on-going intervention that the D1 Now Study team are currently developing and evaluating. The findings will contribute to a multifaceted development approach to user-centred development [8, 23] . Such development work has helped to inform core components of the D1 Now intervention.
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